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The effect of structural variations on dependency formation

AU (d=0)

Linguistic theorizing has aimed at differentiating language-universal properties (i.e., properties
shared by all known languages) vs. language-specific properties (i.e., properties that are specific to
individual (groups) of languages). Likewise, previous neurophysiological studies have attempted to find
language universal vs. language-specific processing mechanisms in the brain, with a view to
understanding how the acquisition and processing of various human languages can be accounted for in
terms of universal cognitive substrates. In the context of this broader topic of research, this study explores
universal and specific aspects of language processing mechanisms underlying the processing of long-
distance dependencies with different surface features.

The processing of filler-gap dependencies as in English relatives and wh-questions has been
characterized as filler-driven parsing, such that upon encountering a filler, the parser postulates a gap
immediately, despite the temporary structural ambiguity of the gap (active filler strategy: Frazier & Clifton,
1989). In terms of neuro/cognitive processes, filler-gap dependencies were assumed to incur processing
costs related to maintaining a filler in working memory in expectation of an upcoming gap and to
reactivating the filler at the gap position in a later sentential position. In Experiment 1, we investigated the
processing of long-distance dependencies in Korean, a typologically different language from English by
using event-related brain potentials. Korean relative clauses are different from English counterparts in
several aspects; i) in Korean relatives, gaps precede fillers, but ii) a gap is not necessarily an indication that
there will be a filler downstream, as iii) argument-drop is prevalent in Korean. In addition, while all these
structural features also apply to Japanese and Chinese relative clauses, the three East Asian languages
differ in terms of i) consistent headedness (Japanese & Korean: YES; Chinese: NO), ii) case marking
(Japanese & Korean: YES; Chinese; NO) and iii) marking the right edge of relative clauses (Korean &
Chinese: YES; Japanese: NO). The experimental results of Korean and the comparison with those of
English showed that long-distance dependencies with different filler-gap ordering elicit remarkably similar
brain responses (i.e., sustained anterior negativity). The results also showed that relative clause marking in
Chinese (Yang et al. 2010) and Korean and the lack of it in Japanese (Ueno & Garnsey, 2008) affect the
brain response to the following head noun, suggesting more integration difficulties of head nouns in
Japanese. The results overall clearly demonstrate universal parsing mechanisms underlying apparent
surface differences across languages as well as language-specific parsing strategies motivated by different
typological features.

Previous studies have suggested that the processing of filler-gap dependencies is driven by a
strongly predictive parsing mechanism. Upon encountering a filler, the parser postulates a gap immediately
(Frazier & Clifton, 1989) and this active filler strategy constrains initial stages of structural disambiguation
and thus overrides a parsing heuristics based on syntax such as Late closure (Cai et al., 2012).
Experiment 2 thus investigates whether a similar parsing mechanism underlies the processing of gap-filler
dependencies such that upon identifying a gap, the parser will attempt to postulate fillers as soon as
possible without waiting for specific structural information. Specifically, we examine whether this strategy
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interacts with syntactic ambiguity resolution similar to filler-gap dependencies. The eye-tracking study
results showed that the effect of gap-filler dependency formation was mainly visible in later processing
stages, helping readers recover from the initial misanalysis. Overall results suggest that although both filler-
gap and gap-filler dependency formation is driven by an active search mechanism, dependency formation
still shows varying degrees of predictive parsing: compared to filler-gap dependency formation with Active
filler strategy, gap-filler dependency formation with an implicit left-hand element only poses a weaker
processing constraint.

The experimental results thus far suggest apparent similarities and differences between long-
distance dependencies with different filler-gap ordering. Both filler-gap and gap-filler dependencies are
driven by an active search mechanism such that the parser actively forms a dependency between a
(potential) gap and a (potential) filler as soon as possible without waiting for specific structural information.
Likewise, both types of dependencies elicited similar brain responses. On the other hand, while filler-gap
dependency formation poses a stronger parsing constraint, gap-filler dependency formation poses only a
weaker one. The results then suggest that while active dependency formation is a universal parsing
strategy, the interaction of the dependency formation with structural disambiguation is only structure-
specific. We discuss these results in terms of cognitive economy.
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